The essential oil of aerial parts of Helichrysum conglobatum (Viv.) Steudel. (Asteraceae) from Cyprus was analyzed by GC and GC-MS. The essential oil yield was 0.01, v/w. Forty five compounds were identified in the oil comprising 96.1% of the total. The essential oil was mainly composed of sesquiterpene type compounds and oxygenated sesquiterpene derivatives. The main components of the oil were β-caryophyllene (14.6%), γ-curcumene (14.1%), hexadecanoic acid (13.5%), tetradecanoic acid (7.5%), rosifoliol (5.4%) and δ-cadinene (5.3%). This is the first report on the essential oil composition of H. conglobatum from Cyprus.
In Cyprus, Helichrysum (Asteraceae) is represented by the three species H. conglobatum (Viv.) Steudel. {Syn = H. stoechas (L.) Moench. subsp. barrelieri (Ten.) Nyman}, H. italicum (Roth) G. Don fil., and H. luteoalbum (L.) Rchb. [1] . A decoction of H. conglobatum (Viv.) Steudel ssp. conglobatum is reported to be used for rheumatism and arthritis in Lebanese folk medicine [2] . Previously schistosomicidal [3] , genotoxic, mutagenic [4] , antioxidant [5, 6] and antibacterial [7] activities have been reported for H. stoechas subspecies. Here we report on the essential oil (EO) composition of H. conglobatum, which, to the best of our knowledge, is the first report on this oil. New, non-volatile secondary metabolites of this species have been reported from Egypt, these being 2-hydroxy-5-methoxyphenyl-1-O-glucoside and anisyl alcohol diglucoside, together with known flavonols and triterpenes [8a] .
H. conglobatum is reported to be synonymous with H. stoechas subsp. barrelieri. The EO compositions of H. stoechas subsp. barrelieri and its other subspecies were previously reported from other islands in the Aegean archipelago and Mediterranean countries where these taxa are available. A previous report indicated that H. stoechas flower and leaf oils originating from Portugal contained α-pinene (68.5%) and limonene (21.5%), and α-pinene (77.7%) and limonene (18.7%), respectively [8b]. EOs (aerial parts) of H. stoechas subsp. barrelieri (Teno) Nyman var. scandens Guss. and H. stoechas subsp. barrelieri var. spathulatuni Raulin from Crete were reported to contain β-caryophyllene (33.6% and 27.9%), α-humulene (21.1% and 13.4%), α-pinene (12.0% var. spathulatum), and limonene (9.0% var. spathulatum) as the main components respectively [9] . EO obtained from aerial parts of H. stoechas from Marseille was reported to contain α-pinene (63%) and limonene (14%) [10a] . In another report, EOs and volatiles of H. stoechas subsp. stoechas Moench from Toledo were reported to contain α-pinene (28.3% and 52.3%), epi-α-bisabolol (21.9% and 0%), β-caryophyllene (6.0% and 10.0%) and α-humulene (5.9% and 5.0%), respectively [10b].
In our ongoing investigation of the EOs of the Asteraceae family here we report on the EO composition of H. conglobatum. According to our literature survey this is the first report on this species from Cyprus. Forty-five compounds were identified representing 96.1% of the EO obtained from the aerial parts of H. conglobatum from Cyprus. The major components of the EO were β-caryophyllene (14.5%), γ-curcumene (14.1%), hexadecanoic acid (13.5%), rosifoliol (5.4%) and δ-cadinene (5.3%) ( Table 1 ). The EO of H. conglobatum contained a high amount of the sesquiterpene γ-curcumene, which was not present in the H. stoechas EOs [8b-10b]. Previously in H. stoechas subsp. barrelieri oils, α-humulene was reported in high quantities; however, it was only present in minor quantities in H. conglobatum oil [9] . Additionally, the previously reported bicyclic monoterpene α-pinene from H. stoechas subsp. barrelieri EOs was completely missing and limonene was present in minor quantities in H. conglobatum oil [9] . H. conglobatum EO afforded a very low EO yield, similar to that previously reported for H. stoechas (yield between 0.08-0.04) [8b,9] .
The floristic records of H. conglobatum provided for Cyprus have no exact information on which variety of H. stoechas subsp. barrelieri is regarded as the synonym of H. conglobatum. From a chemo-systematic point of view the results provided here indicate that H. conglobatum from Cyprus has considerable differences in its EO composition when compared with the previously reported H. stoechas subsp. barrelieri varieties from Crete [9] . In order to define the exact systematic position of H. conglobatum, further comparative studies with H. stoechas subsp. barrelieri on the morphology, secondary metabolites from different locations, as well as DNA comparisons (RAPD, ISSR) are required.
Experimental
Plant material: Plant material was collected during the flowering period on 8 th May 2012 from the vicinity of Buffavento castle in Cyprus and identified by Dr Kaan Polatoglu and Dr Salih Gucel. A voucher specimen has been deposited at the Herbarium in the Near East University, Cyprus (V. spec. no: 6782).
Isolation of the oil:
Aerial parts (100 g each) of the air dried plant were subjected to hydro distillation for 3 h, using a Clevenger-type apparatus to produce 0.01%, v/w, of EO. The oil was recovered with n-hexane and preserved in amber vials under -20°C until analyzed.
EO analysis:
The GC-MS analysis was carried out with an Agilent 5975 GC-MSD system. An Innowax FSC column (60 m x 0.25 mm, 0.25 μm film thickness) was used with helium as carrier gas (0.8 mL/min). The GC oven temperature was kept at 60°C for 10 min and programmed to 220°C at a rate of 4°C/min, and kept constant at 220°C for 10 min and then programmed to 240°C at a rate of 1°C/min. The split ratio was adjusted at 40:1. The injector temperature was set at 250°C. Mass spectra were recorded at 70 eV. Mass range was from m/z 35 to 450.
GC analysis was carried out using an Agilent 6890N GC system. The FID detector temperature was 300°C. To obtain the same elution order with GC-MS, simultaneous auto-injection was made on a duplicate of the same column applying the same operational conditions. Relative percentage amounts of the separated compounds were calculated from FID chromatograms.
Identification of EO components:
Identification of the EO components was carried out either by comparison of their relative retention times with those of authentic samples or by comparison of their relative retention index (RRI) with a series of n-alkanes. Computer matching against commercial (Wiley GC-MS Library, MassFinder 3 Library) [11, 12] and in-house "Başer Library of EO Constituents" built up from genuine compounds and components of known oils, as well as MS literature data [13] , were used for the identification.
